Penetrating tracheal injuries are rare. Even rarer is the finding of intrabronchial foreign bodies caused by penetrating objects. We report a patient who experienced a gunshot injury to the trachea and mandible. The tracheal wound was debrided and used as a tracheostomy; a spent bullet in the bronchial tree was missed on initial evaluation but later successfully retrieved bronchoscopically. Spent bullet aspiration is a very rare occurrence. A careful examination of radiographs is essential to aid with the diagnosis. Flexible bronchoscopy is the best means of bullet retrieval. Management of any associated injuries is made easier after the airway is secured.
Introduction
With the amount of both armed civilian and military conflicts in Africa, it is surprising that gunshot wounds to the neck are not more frequently reported. 1, 2 The anatomy of the neck is complex, containing many lifesustaining structures within a limited area. Penetrating injuries to the neck are therefore serious and potentially life-threatening. Common causes include gunshot and stab wounds, and these injuries may present with a wide spectrum of symptoms, ranging from isolated pain at the site of injury to severe airway compromise, shock, or even death. [1] [2] [3] Successful management of penetrating neck trauma is largely dependent on an understanding of neck anatomy. To aid rapid neck trauma evaluation and management, the neck may be divided into three zones: zone I (base of neck to the cricoid cartilage), zone II (cricoid cartilage to the angle of the mandible), and zone III (angle of the mandible to base of the skull). Peculiarities of injuries to the different zones include: frequently life-threatening zone I injuries; easy access to zone II injuries, and difficult access to zone III injuries. 3 We report a case in which the patient experienced gunshot neck injuries to zones I and II.
Case report
A 42-year-old man was airlifted to our hospital with a gunshot wound to the neck sustained 12 hours prior to arrival. It was not clear how many bullets had hit him. On examination, he was alert, with a Glasgow Coma Scale of 15. He had an open tracheal gunshot wound, through which he was comfortably breathing. After resuscitation, neck and chest radiographs were taken and bullet fragments identified (figure 1).
The patient was taken to the operating room, and a nasal intubation was performed. The tracheal wound was debrided and converted into a formal tracheostomy. The cricoid cartilage, along with the upper three tracheal rings, had been shattered by the bullet. An entry wound was found on the right side of the patient's neck, with a tract leading to the tracheal wound. A spent bullet at the base of the neck was thought to be embedded in the soft tissues of the neck but could not be found; it was assumed to have exited through the wide tracheal wound. No evidence of injury to the larynx, esophagus, or vascular structures was seen.
Additional bullet wounds were found in the right side of the neck, laterally, and another over the right cheek and mandible. The patient had a compound mandibular fracture with skin and soft tissue loss. Debridement, primary wound closure, and limited but stable maxillomandibular fixation were performed; the limitation was due to missing teeth and poor dental health.
Before the introduction of oral feeding, a contrast TraumaTic TracheosTomy and spenT bulleT aspiraTion afTer a gunshoT injury: a case reporT study was used to rule out the presence of an occult trachea-esophageal fistula, considering that the bullet had not been located. The radiograph revealed a radiopaque body, consistent with a spent bullet, in the right mainstem bronchus. A review of earlier films revealed that the bullet had indeed been in the trachea, but likely had been pushed down during intubation (figure 2). It was successfully retrieved using a flexible bronchoscope, through the tracheostomy. The postoperative course was uneventful. Tracheostomy extubation was done on the ninth postoperative day (figure 3), and the patient was discharged home 11 days after the injury. The tracheostomy stoma closed spontaneously at 3 weeks, and all wounds were healed at 6 weeks ( figure 4) . The maxilla-mandibular fixation was removed at 6 weeks. The patient was discharged from the outpatient surgical clinic at 8 weeks.
Discussion
Penetrating tracheal injuries are rare but potentially life-threatening injuries. Laryngotracheal injuries have a combined incidence of 10% among patients with penetrating neck trauma. 4 Penetrating tracheal injuries present with varying symptoms depending on the severity of the injury and any associated injuries, primarily vascular or esophageal. Early recognition and management are required to avoid adverse outcomes resulting from airway compromise. 1 The patient reported here had multiple neck wounds, including a large, open tracheal wound and a fractured mandible, but was otherwise stable at presentation.
Aspiration of foreign bodies, a common problem in pediatric patients, is rare in adults. Factors predisposing to aspiration in adults include trauma, intubation, and altered sensorium (e.g., alcohol, drugs, etc). 5 Intrabronchial foreign bodies from penetrating objects are extremely rare. 6 Madureira et al described a 15-year-old who had sustained a gunshot injury to the neck, with a bullet found lodged in his right lower-lobe bronchus. Their literature search found only 4 reports of bronchoscopic spent bullet retrieval. 6 Although an unusual, but fortunate, case in which a patient who experienced a gunshot wound to his trachea aspirated the bullet and later expectorated it has been reported, 7 most authors have reported successful spent bullet retrieval using flexible bronchoscopy. 5, 6, 8 In our case, even with an initially suspicious radiograph for a foreign body in the trachea, the bullet was missed and likely advanced into the right mainstem bronchus at the time of intubation. Once a diagnosis was made, the bullet was successfully retrieved bronchoscopically.
Management of an isolated tracheal injury should be directed toward maintaining a patent airway. Small wounds with a patent airway may be closed primarily after debridement, while large wounds can be managed with a tracheostomy tube placed directly through the wound 9 (as in the patient reported here) or distal to the repaired trachea, to protect a proximal anastomosis and facilitate pulmonary toilet. 10 When the tracheostomy tube is placed directly into the tracheostomy wound, wound dressings and surgical debridement are performed until the wound is deemed clean. The tracheostomy tube may then be removed and the stoma allowed to close spontaneously.
In missile injuries, a thorough preoperative review of radiographs in the stable patient is essential to avoid missing intratracheobronchial foreign bodies with their attendant, often serious, complications such as pneumonia, atelectasis, and migration, among others. 8 Management of any associated injuries such as the mandibular fracture in the patient reported here is made easier after airway control is achieved.
In conclusion, fiberoptic examination of the tracheo-bronchial tree may be performed via the tracheostomy in order to ascertain that the airway is clear of any foreign bodies, especially in penetrating missile injuries.
A careful examination of radiographs should be done preoperatively to ascertain the number and location of any opacities and to avoid the danger of iatrogenic foreign body aspiration. 
